Azoreduction of dimethylaminoazobenzene (DAB) in primary cultures of rat hepatocytes. Effect of hypolipidemic agents.
This laboratory has investigated the azoreduction of the hepatocarcinogen, N,N-dimethyl-4-aminoazobenzene (DAB), by hepatic microsomal cytochrome P-450 (P-450) and its specific induction by the hypolipidemic drug, clofibrate. To extend these studies further, a primary hepatocyte culture system was developed as a model. Hepatocytes isolated from male Sprague-Dawley rats were incubated in a basal medium containing fetal calf serum, insulin, and hydrocortisone for up to 96 hr with varying concentrations of clofibrate or nafenopin, a related hypolipidemic agent. Both DAB azoreductase and laurate hydroxylase activities decreased rapidly in control cultures. However, there was gradual marked induction of both activities in medium supplemented with clofibrate: hydrocortisone was required for induction. Nafenopin stabilized and induced DAB azoreductase and laurate hydroxylase activities, respectively. The responses of both activities were dose dependent. DAB azoreductase and laurate hydroxylase activities in control hepatocytes retained their ability to respond to clofibrate for up to 96 hr, although the response gradually diminished after 24 hr. In all cases, maximal induction of both enzyme activities was observed 72 hr after addition of drug. Phenobarbital and beta-naphthoflavone did not induce DAB azoreduction, although the normal induction of other P-450-catalyzed pathways, 7-ethoxycoumarin O-deethylation and ethlymorphine N-demethylation, were seen. Suppression of DAB azoreductase activity by inhibitors of P-450 activity confirmed the involvement of this enzyme in DAB azoreduction. The results demonstrate that a primary culture of rat hepatocytes is a useful model for studying the regulation of DAB azoreductase activity.